Despite overwhelming evidence that bariatric interventions reduce morbidity and mortality and are cost-effective, access for affected patients is limited. We sought to describe the extent to which health policy makers and publically funded health services have an ethical obligation to provide bariatric care. We conducted a narrative review of the literature pertaining to the efficacy, safety, and cost-effectiveness of bariatric surgical interventions, in the context of the core principles of medical ethics. We found that in relation to autonomy (i.e., the right to self-determination), beneficence, non-maleficence, and justice (i.e., the obligation to provide fair and equitable treatment to all patients), the current provision of bariatric surgical care fell short of meeting internationally recognized medical ethical standards. These findings have important implications for government policy and healthcare resource allocation. Respecting the individual's right of self-determination, to do good, prevent harm, and provide equity in access to services is paramount, even when that individual is obese.
Introduction
While the global prevalence of obesity is increasing [1] , the rise in the number of patients with severe obesity (body mass index (BMI) > 40 kg/m 2 ) has been particularly dramatic [2] . Simultaneously, evidence has accumulated that bariatric surgery is efficacious [3] and cost-effective [4] . Although approximately 80% of patients with severe obesity are medically and psychologically suitable for bariatric surgery, only 10% want to pursue this option [5] . Potentially eligible patients may decline bariatric surgery, or may be reluctant to be referred to specialist bariatric services because of previous negative interactions with health professionals, low self-esteem, or embarrassment [6] . Recent estimates from a nationally representative cohort study of adults over 50 years old (TILDA, the Irish Longitudinal Study on Ageing) suggest the prevalence of eligibility for bariatric surgery in older adults with a BMI ≥ 35 kg m −2 and one or more comorbidities such as type 2 diabetes (T2D) or sleep apnea was 7.4% [7] . Despite the clearly defined efficacy, cost-effectiveness, and need for bariatric surgery, often less than 0.1% of eligible patients receive publicly funded procedures internationally. For example, in Ireland, fewer than 1 per 100,000 people receive surgery, in contrast to bariatric surgery rates of 70 per 100,000 in Sweden and France and 50 per 100,000 in the USA [8] , despite these countries having the same European laws. In addition to international variations based on different policies and health systems in different countries, socioeconomic factors play a major role in determining which eligible patients receive bariatric surgery [9] . Adolescents frequently encounter obstacles to treatment authorization from insurance carriers, with only approximately half of eligible patients being approved by insurers, despite fulfilling criteria [10] . Such delays and prevarication are harmful to patients. In one US study, delayed access to surgery was associated with a three-fold increased mortality over a decade compared to timely provision of surgery in patients who wanted and needed it [11] .
While some European governments have recognized obesity as a disease since 2005 and committed to develop bariatric surgical services [12] , programmatic funding is often lacking. Inadequate access to bariatric care is a source of concern and frustration for health professionals and patients. Much of the resultant discourse on the topic is subjective and emotive and has failed to influence policy. We sought to explore objectively the extent to which the failure to provide bariatric surgical care breaches the core principles of medical ethics and the human rights of affected individuals.
Medical ethical principles can be conceptualized in different ways. Immanuel Kant, one of the foremost philosophers of the eighteenth century, described deontology, the Bscience of duty,^as a consideration of the righteousness of any action rather than its consequences in determining how morally and ethically sound it was [13] . Conversely, consequentialism is a class of normative ethical theories holding that the consequences of ones conduct or actions are the ultimate basis for any judgment about the rightness or wrongness of that conduct [14] . There is also the concept of virtue ethics, which emphasize the virtue of moral character [15] . Utilitarianism focusses on the common good [16] . So, a deontologist would provide care to a patient because it is the right thing to do, a consequentialist would see that it would end up being good for the patient, the virtuist would do it to reflect their moral integrity, and the utilitarian would see the collective good. While each of these concepts has its merits, they were largely superseded in 1979 when Beauchamp and Childers described principlism in their textbook on the principles of biomedical ethics [17] . These principles are autonomy, beneficence, nonmaleficence, and justice and are viewed by many as the standard theoretical framework from which to analyze ethical considerations in medicine. The principles are debated (for example, utilitarianism becomes more relevant in confronting acute severe epidemics), but they do resonate with social moral norms and will form the basis for our consideration of how inadequate provision of bariatric surgical care is ethically unsound.
Autonomy
Autonomy refers to an individual's right to self-determination and their ability to make decisions about their medical treatment based on their own beliefs and values. It is the foundation for informed consent. There are three criteria that define a state of autonomy: intentionality, understanding, and non-control, i.e., an absence of undue influence or coercion. While autonomy has only become an important ethical consideration in the last few decades [17] , it is now legally endorsed in most jurisdictions, such as in the European Convention on Human Rights Act (2003) . Arguably, the appalling lapses in medical ethical standards that were apparent in the Tuskegee Syphilis Study [18, 19] are being replicated in our treatment of obese patients, 50 years later. The failure to provide access to efficacious, cost-effective bariatric surgical interventions and the constraint of treatment choice constitutes a breach of patient autonomy. While we know that obesity is a complex disease [20] and the archaic, pejorative view that it represents a lack of discipline and self-control in affected individuals [21] has largely been dismissed, stigma still affects obese patients in a number of ways. Social media discourse about obesity tends to be derogatory and misogynistic [22] . Doctors are as biased as the general public against people with obesity [23] and 24% of nurses in one study described feeling Brepulsed^by patients who were obese [24] . These strongly negative stereotypes held by some healthcare professionals influence their judgment, interpersonal behavior, and decision-making around patient care [25] . Experiences and expectations of poor treatment may lead to distress and avoidance of care, mistrust of doctors, and poor adherence among affected patients. Half of patients with obesity have weight bias internalization, or selfstigmatization [26] and this is known to hinder weight loss maintenance in adults undergoing therapeutic interventions for obesity [27] . Where stigma and bias in healthcare limit access to proven, efficacious interventions, it constitutes an unacceptable breach of patients' right to autonomy.
Beneficence
There is overwhelming evidence now that bariatric surgery is efficacious and cost-effective. A Cochrane review of 22 randomized controlled trials found bariatric surgery was more clinically effective and cost-effective for treating severe obesity than medications or lifestyle modification, after 2 years [28] . Trials with longer follow-up also favor surgery [29] . The Swedish Obese Subject study of over 4000 patients who underwent either surgery or lifestyle modification has shown more than 15% weight loss being maintained for 20 years after surgery, with improvements in comorbidities such as diabetes [30] . Swedish registry data show a 58% reduction in mortality after 4 years' follow-up of 6000 patients with diabetes who underwent bariatric surgery, compared to matched patients without surgery [31] . Typical reported weight loss after gastric bypass is 15-25% after 20 years for severely obese patients [30] , compared to 7% mean weight loss with intensive lifestyle modification programs or novel medical therapies [32, 33] .
Aside from the compelling evidence that bariatric surgery is efficacious, there is also little doubt about its cost-effectiveness. Several health technology assessments (HTA) have found that for patients with a body mass index (BMI) ≥ 40 kg m −2 , the incremental cost-effectiveness ratios (ICER) for surgery ranged between US$ 2700 and US$ 5400 per quality-adjusted life year (QALY) gained over 20 years [34] , well below the QALY threshold for cost-effectiveness used in
, the ICER fell to US$ 1900 per QALY [34] . These figures are in line with those for other public health interventions such as statins for primary prevention of cardiovascular disease [35] . Economic analyses confirm that the investment required for surgery seems justified [36] . In patients with diabetes, for example, the cost of surgery will be recouped within 3 years through reduced direct healthcare costs driven by fewer prescriptions [37] . Modeled data also suggest that surgery has indirect cost benefits, such as reduced state disability allowances if improved activity levels allow patients to return to paid employment after surgery [38] . There is no doubt, then that the provision of bariatric surgical care to appropriately selected patients Bdoes good^and fulfills the ethical principle of beneficence.
Non-maleficence
Adhering to the principle of Bprimum non nocere^(first do no harm) in reality involves trying to ensure that the potential benefits of an intervention outweigh the potential harms. The consideration of ethical aspects of harm goes beyond potential complications from bariatric surgery. John Stuart Mill, a proponent of utilitarianism, developed the so-called harm principle to inform thresholds for acceptable harm and in particular the extent to which legislation can and should be enacted to mitigate any perceived harm for public health [39] . Essentially, where individuals risk harm only to themselves through specific actions, there is less of an imperative to restrict personal freedom than if those actions pose risks to others. Thus, legislation to mitigate the effects of exposure to passive smoking or excessive vehicular speed would be warranted.
Recently, exposing obese individuals to potential harm on the grounds that their excess body weight imposes costs on others has been espoused in mainstream, contemporary bioethical discourse. For example, Peter Singer, a prominent ethics scholar, has argued that heavier airline passengers should be charged more to fly [40] . He referred to data from the Australian airline Quantas, where an increase in the weight of the average passenger of 2 kg from 2000 was noted, costing an extra $472 per flight in fuel between Sydney and London, or one million dollars per annum. He argued that such harms and costs caused by obese people justified public policies Bthat discouraged weight gain.^Dan Callahan, another leading bioethicist, went further in proposing coercive public health measures to try to induce overweight people to lose weight [41] . This focus on making obese people Baware^of their lack of Bmoral fiber^and Bself-control^is pervasive in popular media [22] , leading to self-stigma, which aside from diminishing autonomy as noted above, also causes harm [25] . This culture of acceptance of harm to obese individuals pervades aspects of public health policy, such as implementation of childhood obesity screening programs which have potential to harm, without evidence that they do much good [42] .
However, Christopher Mayes countered that Singer's and Callahan's arguments are flawed because their invocation of the harm principle relies on Bsuperficial readings of public health research to amplify the harm caused by obese individuals and ignore pertinent epidemiological research on the social determinants of obesity^ [43] . He argues that structural and environmental factors rather than individual choice should be the focus for obesity prevention strategies. Otherwise, we risk Bharming the already harmed.^While these considerations apply to people with obesity in general, the reliance on coercive public health measures that magnify stigma and harm may also perpetuate a pejorative, moralistic view of severely obese patients that diminishes the political imperative to provide them with the bariatric healthcare that they need.
Justice
The final principle of medical ethics is justice, which reflects the need for a fair and equal distribution and allocation of healthcare resources in society. There are three domains to the concept of ethical justice. Firstly, there is recognition that all resources are finite. Secondly, the rights of individuals need to be respected and thirdly, morally established and accepted laws need to be upheld [17] . There needs to be a process, therefore, of rationing and triage so that the deployment of finite resources can be prioritized. The most conventional and rational approach is to consider the clinical efficacy of an intervention relative to its costs as well as its potential harms. This is the basis for contemporary health economics and measures of cost-effectiveness and cost utility such as the cost per quality-adjusted life year (QALY). We saw above that bariatric surgery is cost-effective [4] and indeed is cost saving in patients with T2D [44] . Suggestions that inadequate resources are the reason for the failure to provide bariatric surgical services to severely obese adults do not stand up to scrutiny: A large HTA in the UK found that if a decision maker was willing to pay US$ 27,000 for an additional QALY, the probability of bariatric surgery being costeffective over 20 years would be 100% [34] . From a societal health equality perspective, given that health is essential for flourishing, there is no ethically sound rationale to encourage some to flourish more than others, and so all avoidable health inequalities should be minimized [45] .
It seems that from a political perspective, adverse lifestyle choices forfeit the right to healthcare. This is reminiscent of the approach taken to patients with AIDS in the 1980s, where an emphasis on Bethical behavior^was preferred to prioritizing treatment for those who developed the disease. In the USA, recent amendments to the American Disability Act (ADA) [46] and the establishment of the Equal Employment Opportunity Commission have provided some protection for severely obese people from discrimination based on actual or perceived disability in the employment context. The American Disability Act defines disability as Ba physical or mental impairment that substantially limits one or more of the major life activities of a person.^However, Michigan is the only US state with a law prohibiting discrimination against overweight people (the Elliott-Larsen Civil Rights Act) while other states such as Washington, California, Wisconsin, and Illinois have municipal codes against discrimination on the basis of height, weight, or physical characteristics. While there is currently no European legislation covering discrimination against obese people, the European Court of Justice (CJEU), using directive 2000/78 in a Danish unfair dismissal case, has ruled that it is illegal to discriminate against employees with obesity where their obesity constitutes a disability. In international law, article 12 of the International Covenant on Economic, Social and Cultural Rights (ICESCR) outlines obligations of nations to respect, protect, and fulfill their citizens' right to health. Given that discrimination against individuals with obesity is real but also illegal and that obesity invariably constitutes a disability for bariatric patients, the current approach of health policy makers to deny the provision of bariatric service not only constitutes a breach of ethical justice but would also seem unwise.
Conclusions
Clearly, ethical obligations go beyond the need for healthcare systems to invest in and provide bariatric care. For example, there is an ethical responsibility on clinicians to target treatment at bariatric patients with the greatest potential for improved health. Patients with obesity-related diseases that are expensive to treat and who are likely to need fewer medications afterwards, such as those with recently diagnosed type 2 diabetes, are an obvious priority [36] . Alternatively, those with established microvascular complications of diabetes might be a good group to prioritize, because even with optimal drug therapy, many will become increasingly unwell from those complications and require more expensive treatment over time [47] . Moreover, there are ethical obligations on patients themselves, to engage meaningfully in longer term follow-up strategies and to see bariatric surgery not as a stand-alone intervention, but rather as part of a broader process of bariatric care.
Notwithstanding these considerations, the current lack of provision of bariatric surgical care to patients in some jurisdictions constitutes a breach of each of the four principles of contemporary biomedical ethics. Because patients have a right to access this treatment, they stand to benefit from it. Reliance on other strategies such as coercive public health measures may be ineffective or even harmful and because it is costeffective and represents good value for money. However, pervasive bias and stigma against people with obesity perpetuates political inertia to provide these services and facilitates increasingly ethically unsound neglect of this vulnerable patient group [48] . These observations have important implications for government policy, for healthcare resource allocation, and for future clinical programs for obesity treatment. Respecting the individual's right of self-determination, doing good, preventing harm, and allocating resources fairly and transparently should be the objective for all health policy makers, even when considering the care of individuals with severe obesity.
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